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Background: Interventions having a strong theoretical basis are more efficacious, providing a strong argument for
incorporating theory into intervention planning. The objective of this study was to develop a conceptual model to
facilitate the planning of dietary intervention strategies at the household level in rural Kerala.
Methods: Three focus group discussions and 17 individual interviews were conducted among men and women,
aged between 23 and 75 years. An interview guide facilitated the process to understand: 1) feasibility and
acceptability of a proposed dietary behaviour change intervention; 2) beliefs about foods, particularly fruits and
vegetables; 3) decision-making in households with reference to food choices and access; and 4) to gain insights
into the kind of intervention strategies that may be practical at community and household level. The data were
analysed using a modified form of qualitative framework analysis, which combined both deductive and inductive
reasoning. A priori themes were identified from relevant behaviour change theories using construct definitions, and
used to index the meaning units identified from the primary qualitative data. In addition, new themes emerging
from the data were included. The associations between the themes were mapped into four main factors and its
components, which contributed to construction of the conceptual model.
Results: Thirteen of the a priori themes from three behaviour change theories (Trans-theoretical model, Health
Belief model and Theory of Planned Behaviour) were confirmed or slightly modified, while four new themes
emerged from the data. The conceptual model had four main factors and its components: impact factors
(decisional balance, risk perception, attitude); change processes (action-oriented, cognitive); background factors
(personal modifiers, societal norms); and overarching factors (accessibility, perceived needs and preferences), built
around a three-stage change spiral (pre-contemplation, intention, action). Decisional balance was the strongest in
terms of impacting the process of behaviour change, while household efficacy and perceived household cooperation
were identified as ‘markers’ for stages-of-change at the household level.
Conclusions: This type of framework analysis made it possible to develop a conceptual model that could facilitate the
design of intervention strategies to aid a household-level dietary behaviour change process.
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Intervention planning related to health is a complex process
in any setting. Health behaviour theories (HBT) help us to
gain an understanding of behaviour and its many determi-
nants and often form the basis of developing interventions
[1]. It has also been shown that interventions having a
strong theoretical basis are more efficacious; providing a
strong argument for incorporating theory into the plan-
ning and development of health interventions [2].
HBT have often been used in their original form, and
at times with modifications or in combination with other
theories [2]. However, most of the HBTs originated in the
Western world and were originally proposed for a specific
behaviour in a specific context [3-5]. Many have subse-
quently been validated or used in relation to other behav-
iours [5-7]. More importantly, all these theories primarily
focus at the individual level [1]; and, consequently, inter-
vention studies based on HBT, also focus on the behaviour
change of individuals [8]. The most commonly used of
these HBTs are the trans-theoretical model, the Health
Belief model, the Social Cognitive model and the Theory
of Planned Behaviour [1,2]. There is a dearth of behaviour
theories related to community or family-level behaviours,
in spite of the amount of community-based health inter-
ventions being planned and carried out today [2]. A few
models like the social ecological model have been devel-
oped in an attempt to explain the health behaviours in
terms of interactions at the various levels in a community,
but these have not really progressed to the stage of theory
building [9].
During the planning stages of a dietary behavioural inter-
vention for rural households in Kerala, India, we identified
two major gaps: 1) none of the HBTs was developed or
tested sufficiently in a setting like India; and 2) all the
HBTs and most dietary behavioural interventions targeted
the individual, while the dietary decision-making process
in this setting essentially took place at the household level
[3, Daivadanam et al: personal communication 2014].
Hence our interventions should be targeted at the house-
hold and not the individual. One way of overcoming these
gaps was to develop a conceptual model, defined as “a
network of interlinked concepts that together provide
a comprehensive understanding of a phenomenon or
phenomena” [10] (p. 51). Conceptual models are typically
based on or guided by theory and grounded in reality to
make it directly applicable for the context and setting be-
ing studied. This has the distinct advantage of being able
to incorporate theory with other factors that have a bear-
ing on the unique aspects of this specific situation. Here,
the phenomenon under study was the dynamics of a
household-level behaviour change process; and the unique
factors were: the household being the target of interven-
tion; the context and culture; and the practice of a collect-
ive as opposed to individual decision-making [11].Therefore, the objectives of this study was to identify
relevant theories of behaviour change and develop a
conceptual model based on these theories that could fa-
cilitate the planning of intervention strategies to aid the
dietary behaviour change process at the household level
in rural Kerala.Methods
Study setting and participants
We chose a qualitative approach to achieve the objec-
tives and the study has been described here based on
RATS guidelines for reporting qualitative studies [12].
The study was a part of the exploratory phase for a
community-based dietary behaviour change intervention
for prevention of chronic non-communicable diseases in
rural Kerala [11]. It was conducted in Thiruvananthapuram
district with a population of about 3.3 million. Kerala
follows a de-centralised system of administration at the
state, district and block panchayat-levels. The latter are
further de-centralised to rural (grama panchayat) and
urban (municipality) administrative units [13]. Chirayin-
keezhu taluk, with four block panchayats, in turn consist-
ing of 22 grama panchayats and 2 municipality areas, is
the setting for the study. It is one of four revenue divisions
of Thiruvananthapuram district and has a population of
550 thousand (about 130 thousand households). The study
was conducted in the rural areas in two of the grama
panchayats. One coastal and one non-coastal area were
selected, as fishing was the predominant occupation
along the coast and seafood formed a major part of their
diet in contrast to the non-coastal area. Kerala has a
well-developed and functioning women’s self help group
network called the Kudumbasree, which is organised in
the form of neighbourhood groups or ayalkootams. Dif-
ferent socio-economic areas were identified through the
Kudumbasree registers based on their household income,
and the individual households were sampled purposively
from these localities. With the help of community volun-
teers, the participants were invited for the focus group dis-
cussions and individual interviews.
We invited men and women of different religions and
socio-economic strata (SES), between 24 and 75 years of
age to participate in three focus group discussions (FGDs)
and 17 individual interviews. The participants of FGD 1
and 3 were from low and middle SES respectively;
while FGD 2 included participants from both low and
middle SES. The individual interview participants how-
ever, belonged to different SES (3 individuals from low
SES; 8 from middle; 6 from high). As the study focused
on dietary decision-makers, the participants were mostly
female head of the households and any other member
identified by her as being involved in dietary decision-
making in their household. The voices of the men in the
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FGD was primarily organized among men.
The research team
The research team included the principal investigator
(MD), an assistant, one Swedish (RW) and three Indian
(MR, TKSR and KRT) public health scientists. The first
author (MD), who was also the interviewer and moder-
ator is a medical practitioner with public health training.
MR is a qualitative researcher with significant experience
in framework analysis. TKSR and RW are also well expe-
rienced in qualitative research and looked at the data
with insider and outsider perspectives respectively. KRT
being a medical and public health practitioner in the
state also provided an insider perspective.
Data collection procedure
The community volunteers who arranged the FGDs and
interviews, resided in these areas and interacted with the
people on a regular basis. They approached the residents
and requested time for the respective events. None of
those who were approached with a request to participate
declined the invitation. All individual interviews were
conducted in the residences of the participants, except
one, which was conducted in a neighbour’s house. FGDs
1 and 2 were conducted in a local school, while FGD 3
was conducted in the residence of one of the partici-
pants in the coastal village. Both the interviews and
FGDs were conducted based on an interview guide to
understand: 1) feasibility and acceptability of a proposed
dietary behaviour change intervention; 2) beliefs about
foods, particularly fruits and vegetables; 3) decision-
making in households with reference to food choices
and access; and 4) to gain insights into the kind of inter-
vention strategies that may be practical at community
and household level (Additional file 1). The individual
interviews took between 45 minutes to 1.5 hours, while
the FGDs went on longer, between 1.5 to 2 hours. Data
collection was stopped once we reached saturation.
Data analysis
All of the collected data was used for the analysis. Parts
of the same data (section I-IV, Additional file 1) have
been analyzed using qualitative content analysis in an-
other study by the authors to understand the process of
food decision-making in rural households [Daivadanam
et al: personal communication 2014]. The objective of
the present study was to develop a conceptual model
that was grounded in the reality of everyday living, in
order to facilitate the development of dietary interven-
tion strategies for a household-level behaviour change
process. To this end, the data was analysed with a view
to identify how this change process can be facilitated byunderstanding current practices and their reasons, how
and why changes are triggered in households and how
these changes were dealt with.
The data were analysed using a modified framework
analysis [14] similar to the innovative ‘best-fit’ frame-
work synthesis methodology used for systematic reviews
of qualitative literature [15,16]. Here, we worked on pri-
mary qualitative data using a combination of inductive
and deductive reasoning. Unlike the framework analysis,
which is primarily a deductive approach [14,17], we did
not try to ‘fit’ all the data into pre-identified or a priori
themes.
The four steps involved in the data analysis process
are outlined below:
Step 1: Identification of relevant behaviour change theor-
ies and ‘a priori’ themes: Four behaviour-change theories
were identified from literature as relevant to the context
[1,2]: one change theory - the Trans-theoretical Model
(TTM) [4]; and three explanatory theories - Health Belief
Model (HBM) [18], Social Cognitive Model [5], and The-
ory of Planned Behaviour (TPB) [19]. All core and periph-
eral constructs of the four theories were listed and defined
using, as far as possible, definitions of the original authors
(Table 1).
Step 2: Deductive analysis process: finalizing ‘a priori’
themes: The deductive part of the analysis was conducted
in two stages. In the first stage, the data was fragmented
into meaning units and the identified a priori themes were
initially applied to five transcripts (2 FGDs and 3 individ-
ual interviews). Those a priori themes that did not fit the
data at this stage were excluded and the remaining were
finalised as such or with modifications. In the second
stage, the finalized a priori themes were then re-applied
across all the transcripts and used to index the meaning
units identified from the data.
Step 3: Inductive analysis process: identifying and final-
izing ‘new’ themes: Data not ‘fitting’ into these a priori
themes were not ‘squeezed’ into them; rather we identified
newly emerging themes that were relevant to the setting
[16], but were not part of the core or peripheral constructs
identified from the original behaviour change theories.
Step 4: Mapping the results: finalizing the factors in the
conceptual model: Once all the themes were finalized, as-
sociations between them were explored, and they were
mapped into main, component and sub-factors. A visual
representation of the conceptual model was also devel-
oped to emphasise its dynamic nature.
Ethical considerations
This study was conducted according to the guidelines laid
down by the Indian Council of Medical Research. The Insti-
tutional Ethics Committee of Sree Chitra Tirunal Institute
for Medical Sciences and Technology, Thiruvananthapuram,
Table 1 Constructs identified from relevant behaviour
change theories with the corresponding a priori themes
Theory and construct Identified a priori theme
Theory I: Trans-theoretical or Stages-of-change model for behaviour change
• Stage construct 1. Identifying stages-of-change
This was considered as one theme with the
focus on identifying cues to differentiate
households to three stages-of-change, instead
of the original five. Hence for this study:
• Pre-contemplation = Pre-contemplation
• Intention = Contemplation + Preparation
• Action = Action +Maintenance
• Decisional balance 2. Perceived pros and cons
• Self-efficacy 3. Self-efficacy
• Change processes 4. Awareness
5. Emotional reaction
6. Effect of behavior on others





12. Reinforcement or rewards
13. Commitment
Theory II: Health Belief Model
• Perceived susceptibility 14. Perceived susceptibility
• Perceived benefits 15. Perceived benefits
• Perceived barriers 16. Perceived barriers
• Perceived seriousness 17. Perceived seriousness
• Cues to action 18. Perceived facilitators
• Modifying variables 19. Personal modifiers
• Self efficacy 3. Self-efficacy*
Theory III: Theory of Planned Behaviour
• Attitude (towards the
behaviour)
20. Attitude




Theory IV: Social Cognitive Model
• Knowledge 4. Awareness*
• Perceived self-efficacy 3. Self-efficacy*
• Outcome expectations 15. Perceived benefits*





*Constructs from different health behaviour theories having similar definitions
are identified as one a priori theme.
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study participants as well as the interview and FGD
guidelines. Participants were recruited only after record-
ing verbal informed consent.
Results
Relevant behaviour change theories and indexed ‘a priori’
and new themes
Twenty-two constructs were identified as a priori themes
from four HBTs (Table 1). Three of these HBTs (TTM,
HBM and TPB) were assessed as relevant for the concep-
tual model after step 2. All core constructs of SCM, ex-
cluding goal setting, were common with the other three
theories. Goal setting was also excluded in step 2, as it was
not found to fit, when the a priori themes were applied
across the five initial transcripts. Hence, the SCM was
excluded after step 2 of the analysis.
The status of the twenty-two a priori themes after the
first stage of deductive analysis process is described in
Table 2. Seven of the themes were not found to be rele-
vant and excluded and six were retained as such, while
nine were retained with modifications. Most of the modifi-
cations were minor involving change of name to better fit
the context under study. ‘Perceived pros and cons’, ‘per-
ceived benefits’ and ‘perceived barriers’, which had subtle
differences were combined to form one theme called ‘de-
cisional balance’.
The stage construct was also modified to ‘identifying
stages-of-change’ to look for specific beliefs and concerns
that would differentiate households on the basis of the
stages-of-change. Since this study was conducted as a
preparation for a community-based dietary behavioural
intervention, we decided to modify the original stages-of-
change [4] from five to three for practical purposes. Thus,
the modified stages were as follows: 1) pre-contemplation,
which was the same as the original pre-contemplation; 2)
intention, which combined contemplation and preparation
stages; and 3) action, which combined action and main-
tenance stages [4]. We were also concurrently developing
a simple algorithm-based questionnaire as a tool to
identify the household-level stage-of-change that could
be administered by community volunteers. So, during
this study, our focus regarding staging was to identify
beliefs, concerns or thoughts that could be used to iden-
tify the different stages.
Four new themes: accessibility, perceived needs and pref-
erences, societal norms, and perceived household response
were identified using inductive reasoning from data that
did not fit into any of the a priori themes (Table 2). Acces-
sibility, in particular its affordability aspect was found to
be important in the lower SES. Similarly, the importance
given to perceived needs and preferences in households
were found to differ based on the position or expected
role of the individual in the household hierarchy.
Table 2 Finalization of themes after deductive and
inductive reasoning
Status of a priori themes after deductive reasoning







A priori themes retained with modifications
1. Identifying stages-of-change: the definition modified to identify only
three stages: pre-contemplation, intention and action
2. Household efficacy: modification of ‘self-efficacy’
3. Decisional balance: combination of ‘perceived pros and cons’,
‘perceived benefits’ and ‘perceived barriers’
4. Substitution opportunities: modification of ‘substitution’
5. Perceived risk: modification of ‘perceived susceptibility’
6. Perceived societal response: modification of ‘subjective norms’
7. Cues to action: modification of ‘perceived facilitators’
Excluded a priori themes
1. Emotional reaction
2. Effect of behaviour on others
3. Social alternatives for the disadvantaged
4. Identifying temptations
5. Reinforcement or rewards
6. Commitment
7. Goal setting
New themes identified after inductive reasoning
1. Accessibility
2. Perceived needs and preferences
3. Societal norms
4. Perceived household response
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conceptual model are defined in Additional file 2.
Mapping the results: factors in the conceptual model
The final step of the modified framework analysis was
the mapping of the final themes to identify the main fac-
tors, component factors and sub-factors of the concep-
tual model based on the research objectives (Table 3).
During the analysis, the sub-factors were further divided
into categories, but these are not shown in Table 3. In
this section, we have mainly described each of the main
and component factors; and outlined any associations
that were identified. All quotations are in italics. Any text
within the quotes that are enclosed by square brackets
have been inserted by the authors.1. Impact factors
Three impact factors, which were likely to have the great-
est influence in making a decision to change or maintain a
dietary behaviour were identified: decisional balance, risk
perception and attitude.
 Decisional balance was the strongest and most
recurring theme across all interviews and FGDs.
Certain behaviours were adopted as a result of a
perceived imbalance in the decisional stakes relating
to costs and benefits. If something was not
considered to be worth the effort or the cost
involved, then it was unlikely to be pursued:
attempting to cultivate on unviable land or small
land holdings; or burdensome, tiring or expensive
transport to purchase one pack of vegetables, when
plain rice and fish or dry coconut chutney would
cost far less effort and money: “To get a pack of
vegetables that cost minimum twenty rupees, we have
to pay a bus fare of ten rupees. So, we need total
thirty rupees [1USD ≈ 50 Indian Rupees]. Some of us
have to take an auto for forty-five rupees to get this
twenty-rupee pack. Often there is no bus in the
morning … Sometimes, when we feel we cannot
walk, we just decide that there will be no vegetables
on that day.” (FGD 1; Female; 65 years_b)
Costs were also relative when the perceived need
was highly prioritized, like those for children, which
are considered to be essential and worth any cost.
Similarly, healthier or easier options, like fruits and
cut and packaged vegetables, were relatively more
expensive, making them unattractive, when
compared with cheaper alternatives, like snacks
(biscuits), often portrayed in the visual media as
healthy. Households also attempted to maximise use
and minimise wastage or cost by purchasing ‘mixed
vegetable packs’ or saving expensive fruits for children,
who ‘need it more’ rather than ‘waste it’ on adults.
 Risk perception was different among those who had
a member with a chronic disease in their family and
those who did not. Those who perceived it seriously
took the effort to make arrangements for dietary
restrictions, sometimes, even in the face of their
family’s indifference: “If they [daughter and son-in-law]
make food with too much salt, that day I only eat rice.
I won’t take anything else.” (Interview 3; Female,
hypertensive; 65 years); while others were not so
particular or careful in spite of medical advice: “… I
eat more than I should even though I have sugar.”
(Interview 5; Female; 44 years) Perceived risk of
becoming diabetic, hypertensive or overweight was
found to be higher among those with family history or
if someone in their household already had the
problem, and among those who self-evaluated their
Table 3 Mapping the results of the best-fit framework
analysis to identify the main, component and sub-factors































Personal modifiers Individual: Age, occupation
Household: household
composition, place of residence
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unhealthy: “… If I cook, I use less oil, but if my husband
or son cook, they use more oil because they like the
taste … I already have sugar, he [husband] has
cholesterol, only God knows what else we will get …”
(Interview 5; Female; 44 years)
 Attitude towards certain behaviour or foodstuffs
were also found to drive behaviours. The same
behaviour could have entirely different motivations
based on contrasting attitudes as shown by the
example of ‘eating out’. On the one hand, it was
perceived as undesirable and therefore resorted to
only in exceptional circumstances, such as being a
caregiver to someone admitted in the hospital. On
the other hand, when it was perceived as a source of
‘good food’, it was over-indulged and supportedfinancially even in resource-poor households. This
was the case of an adolescent son studying in college,
who ate ‘only good food because he was eating out'.
2. Change or facilitating processes
Change or facilitating processes were of two types: action-
oriented processes that guide behaviour change by insti-
tuting or advising specific actions at specific points; and
cognitive processes that guide the mental process of ac-
quiring and processing knowledge and experiences. There
were three action-oriented and five cognitive processes.
 Action-oriented processes
 Cues to action relates to identifying occasions to
intervene in the day-to-day working of a household,
for example in relation to food preparation and
procurement or access to certain foodstuffs within
the household. Most households had a set routine,
where certain members were responsible for either
food procurement or preparation or both: “I or my
daughter cook at home. … I am the one who goes to
the market.” (Interview 7; Female; 52 years). This
was also true for the procurement of certain food
stuffs like oil for instance which was often milled
from their coconuts: “We don’t sell the coconuts.
We have about two to three coconut trees. We use
the coconut scrapings in all our curries and we save
the rest … when they total to a number of fifty or
hundred, we extract oil from those …” (Interview 1;
Female; 36 years)
 Substitution opportunities were occasions where
behaviours were altered individually or
collectively within households to accept the next
available alternative. For example, food
preparation or procurement habits were shifted
in response to increased food prices: “Since
coconuts have become expensive, a lot of us have
shifted to mizhukku completely. [Mizhukku is a
fried vegetable preparation that does not require
coconut scraping]” (FGD 2; Female; 67 years); or
to avoid undesirable consequences from
adulterated or stale foods: “… I worked in a
bakery earlier…old things were often repacked and
sold. So, I don’t buy cake items anymore.”
(Interview 2; Female; 63 years)
 Self-evaluation for food habits was more specific
for dietary components. The participants
recognised the gaps in their behaviour,
particularly relating to the use and measurement
of salt, sugar, coconut and oil: “we use more
sugar… everyone drinks lot of tea at home …”
(Interview 8; Female; 29 years); “When we have
fresh oil, we just use it and don’t realise how
much we are using.” (FGD 2; Female; 39 years)
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 Household efficacy was a reflection of a
household’s confidence to make the change:
“Children won’t like it … but, we are willing
to try” (Interview 10; Female; 24 years); to
positively influence other household
members: “Reallocating our budget to buy
more fruits and vegetables will not be
difficult. We are the ones who tell them
[men] what to buy for the children. So, if we
tell them to buy something different, they
will buy that.” (Interview 14; Female;
23 years); or to consider the practicalities
required to make the change: “We can
reallocate money that we spend on snacks
and other things… and buy fruits…”
(Interview 2; Female; 63 years).
 Perceived household response was of two
types: perceived willingness, and perceived
cooperation of other household members to
consider a dietary behaviour change
intervention. Of these two, the latter was
identified as a proxy for commitment at the
household level. The difference between
willingness and cooperation was a
commitment factor in the latter regarding
other household members, to make specific
rather than general changes: “Our children
like to grow things… so, they will cooperate…
will be interested in growing a kitchen garden”
(Interview 2; Female; 63 years).
 Awareness was primarily related to a lack of
understanding about the dietary guidelines,
benefits of local fruits and vegetables.
Similarly, harms related to excess
consumption, particularly sugar, was also
reflected in their household practices: “We
know that it is good to take less salt for
pressure and less sugar and sweet things if
we have sugar [diabetes]…but, we don’t
know the amounts, like how much oil or
salt we can use …” (FGD 3; Female;
62 years) Dietary changes were mainly
discussed in the context of restrictions after
diagnosis and not as preventive measures,
though many of the FGD participants
observed the occurrence of diabetes in
younger individuals in the present
generation: “Aren’t these diseases
hereditary? Can we really prevent any of
these diseases by changing our food habits?
At least if we do something like this now,
will our children have a healthier life?”
(FGD 3; Male; 70 years) Misconceptionsrelated to local fruits and vegetables,
polished rice and illness-related dietary
restriction were also common and they
were mostly based on hearsay: “… heard
that Madhura cheera [type of locally
available greens] causes cancer … notices
were posted about it in another town. We
had lots of it here … we stopped eating and
cut everything down.” (Interview 7; Female;
52 years). Many participants however had
knowledge, that was not translated to
practice; related to diet-disease links,
benefits of local fruits and vegetables and
dietary restrictions for diseases like diabetes
and hypertension: “Drumstick leaves are
very good as it has lot of vitamins…”
(Interview 10; Female; 24 years); “We don’t
use tapioca because it is not good for my
sugar.” (Interview 9; Female; 57 years)
 Helpful relationships were of two types,
support from spouse and children, which
was considered essential: “I cook based on
my husband’s preference…” (Interview 14;
Female; 23 years); “… but it will be difficult
to cut bakery items and biscuits … children
are not going to like it.” (Interview 4;
Female; 42 years); and the special
relationship shared between women in the
households because of their shared chores:
“Usually me or my daughter goes to the
market … My daughter or grand-daughter
does the cooking … between us women, we
manage all these things” (Interview 15;
Female; 75 years)
 Perceived societal response in relation to ‘what
other people thought’ and ‘what other people
did’ was also found to have some influence,
particularly the latter, where it was associated
with the perceived practices of people in their
neighbourhood: “We are not interested in
such a program … In this area, there are only
one or two families, who buy vegetables … so,
not sure if anyone will be interested …”
(Interview 13; Female; 60 years)3. Background factors
Background factors are the factors that influence the be-
haviours, but over which individuals or households have
little control. These included personal modifiers and so-
cietal norms.
 Personal modifiers included individual and household
level factors. Factors at the individual level included
age and occupation; particularly the regularity of
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factors included the composition of the household in
terms of children or members with diagnosed diseases;
and place of residence, which decided the proximity to
markets, availability of transport, size of land holdings
and viability of the land for cultivation.
 Societal norms were equally if not more important,
as they influence dietary practices from
procurement to consumption through stereotyping
of roles, which is a dominant feature of this setting.
As a result women were expected to be responsible
for food preparation and procurement and held
accountable for the results in terms of taste and
quality. This fostered a feeling of entitlement in men
and older children, particularly sons, that their
preferences be prioritized in the way food is
prepared and presented: “… fish has to be fried real
well. If it’s not, he [husband] wouldn’t eat it … he
also like to have his curries real hot and sour, with
plenty of salt. He won’t eat it otherwise.” (Interview
1; Female; 36 years) Societal expectations of men as
breadwinners and women as home makers and the
lack of jobs for uneducated women also kept them
dependent on their men for financial access and
brought with it a lack of entitlement for those not
employed for wages: “He [husband] works and hands
over the money to me to buy things [food]. I also buy
everything that the children need.” (Interview 1;
Female; 36 years). The needs of the non-earning
homemaker were therefore not prioritised, even if
she was the decision maker and bore the primary
responsibility for both food procurement and
preparation.
4. Overarching influence
Accessibility and perceived needs and preferences were
found to be overarching influences, with the potential to
make households resistant to change unless appropriate
strategies were to be employed.
 Accessibility included both affordability and
availability of which affordability had serious
implications. If affordability was relative, i.e., based
on perceptions, this was reflected in the importance
attributed to certain foodstuffs: “… buy biscuits and
mixture for children daily for about ten rupees…
about three-hundred to five-hundred rupees every
month … we don’t have the finances to buy fruits …
we are not particular that we should eat fruits or
vegetables every day.” (Interview 7; Female; 52 years)
However, if the affordability was basic or absolute,
when even basic needs were taken care of with
difficulty, then behaviour change strategies would be
unlikely to have any impact if not accompanied bypolicy measures like subsidies: “Even for water, we
have to go by ferry and get it. We haven’t had water
for two days. … If water does not come, then we have
to go to Sharkara [across the backwaters] to get it.
Water is more important or vegetables? We can still
manage rice and fish for food, but we can’t do
anything without water.” [The water they get in their
wells was salty, so they were dependent on either the
bore well from across the backwaters or government
water supply through pipes or tankers for drinking
water] (FGD 2; Female; 41 years_a)
 Perceived needs and preferences were described in
terms of taste, habit and household routines that
have been entrenched in families for decades and
have strong cultural roots as well. Participants felt
that interventions that were not in line with the
preferences of household members, particularly
children and spouse, had little chance of success: “…
we buy [vegetables] everyday but our children don’t
eat vegetables … my daughter is better, but my son
doesn’t eat at all …” (Interview 17; Female; 35 years)
Stage identification: markers of stages-of-change at
household level
A few participants were categorical in their disinterest
due to reasons like financial problems and strong prefer-
ences of household members: “This [intervention] is not
going to work here … It is not possible to make such
changes.” (FGD 3; Male; 62 years). However, many partici-
pants expressed their interest to be part of a dietary inter-
vention program or willingness to make changes, but this
was not found to be relevant in differentiating households
based on stages-of-change. Asking about a possible time
frame for change, which is arbitrarily considered as six
months or more for pre-contemplation and one month
for preparation, did not elicit any differentiating responses
either. So, it had to be discarded after the first few inter-
views. Since simple verbal expressions of interest or an ar-
bitrary time frame were insufficient to differentiate stages,
we concentrated on understanding other beliefs and
concerns that could identify the stages, both during the
interviews and in the analysis. Household efficacy and
perceived household response, both cognitive change
processes, were found to better determine the stage-of-
change at household level. While it was not possible to
identify the exact combination of these two that would
predict a specific stage, it was nevertheless clear that
household efficacy and the cooperation component of
perceived household response were associated with the
higher stages-of-change: intention and action.
The conceptual model
The findings of the ‘best-fit’ framework analysis were as-
similated and merged into a schematic representation of
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composed of five parts: the central three-stage spiral
representing the three stages-of-change; the ‘impact fac-
tors’ along the stem of the spiral; the ‘change processes’
on the right that enable progress from one stage to the
other; the background factors on the left that act at all
stages; and the overarching factors represented by a
transverse plane between the first two stages.
Households could therefore enter the spiral at any
stage and move forward aided by the behaviour-change
strategies through the change processes; or relapse if the
barriers prove stronger than the facilitating factors. Risk
perception, attitude and decisional balance were the
three key impact factors identified through the analysis,
of which the latter was the most consistent. While they
can influence outcome at any level, it is more important
to address these through various strategies during the
first two stages when resistance seems to be maximum.
Similarly, specific change processes also work best at
specific stages except the stage-identifying factors, which
are relevant to all stages. Hence, the change processes
are represented in a hierarchical manner based primarily
on how the TTM explains the interaction of various
change processes at various stages [4,20]. This is supported
by our analysis, which found the cognitive processes to be
more relevant towards the lower stages where the resist-
ance to change is often a psychological phenomenon. On
the other hand, the action-oriented processes were more
relevant towards the later stages, when the household’s re-
sponse to the proposed behaviour change was more clear
or ‘committed’.
In addition to the impact factors and change pro-
cesses, we have identified background factors or modi-
fiers, namely the societal and gender norms that act at
all stages. The three overarching elements: affordability;Figure 1 Visual representation of the conceptual model to facilitate p
The visual representation of the conceptual model is composed of five parts: th
‘impact factors’ along the stem of the spiral; the ‘change processes’ on the rig
factors on the left that act at all stages; and the overarching influence represeavailability; and perceived needs and preferences, were
further identified during this analysis. These elements
may act as barriers, preventing households from pro-
gressing across the stages, and as resistance is likely to
be at a maximum before entry into the intention stage,
they have been placed as a transverse plane between
the pre-contemplation and intention stages. Basic or
absolute affordability could prevent households from
even entering the spiral, unless this issue is specifically
addressed.
Discussion
The main finding of this study is the conceptual model
that is applicable for dietary behaviour change at house-
hold level. To the best of our knowledge, existing behav-
iour change models and theories focus on individuals
and do not incorporate a household or collective com-
ponent. We studied the dynamics of behaviour change
within households and how this can be influenced and
facilitated, while attempting to identify specific ‘markers’
to assess the stages-of-change at household level. This
understanding was linked to the existing theoretical con-
structs of established health behaviour theories in order
to construct the innovative conceptual model. Although
these theories provide an understanding of health behav-
iour and the change process in general, the gaps that
arise due to change of setting and context [3], needs to
be addressed. We chose to do this by combining the ori-
ginal constructs, with modifications where necessary, to
findings arising from our data. We considered this method
of analysis as the best way to develop a conceptual model
‘deduced’ from existing theories, but still ‘grounded’ in
data so as to make it relevant for this setting and context.
In the present study, one change theory (TTM) was
combined with two explanatory theories (HBM and TPB)lanning of dietary intervention at household level.
e central three-stage spiral representing the three stages-of-change; the
ht that enable progress from one stage to the other; the background
nted by a transverse plane between the first two stages.
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construct from the TTM was modified to three instead of
the original five stages for two reasons. First, our analysis
revealed that two of the cognitive change processes, house-
hold efficacy and perceived household response could be
used to identify the stages-of-change. The specific combin-
ation of these two that could identify a specific stage was
however undertaken only in our subsequent work where
we developed a tool to identify the household-level stage-
of-change. Moreover, two factors in any permutation or
combination can yield a maximum of only four outcomes
and not five. Hence, in the interest of classifying house-
holds clearly to a specific stage-of-change, it was decided
to modify the stages construct to three clearly defined
stages at the household level. Second, this conceptual
model was developed to inform the development of behav-
iour change strategies in a community-based study. The
strategies were to be delivered by community volunteers
and hence, it was important to develop strategies that were
simple and easy to deliver. Identifying five stages would
have necessitated five sets of strategies, which would have
made the intervention complicated and very difficult to
manage. Other studies have also used modifications of
the stage construct quite successfully in the past [21,22].
Hence, the conceptual model was constructed to achieve
a specific objective and intended for practical use.Comparison with HBTs and other behaviour change
models
Many studies have modified, combined or built on exist-
ing theories, as a single theory may not address the issues
related to the specific study setting [2]. For example, the
COM-B system proposed by Michie et al [23], explains
the interaction of capability (C), opportunity (O) and
motivation (M) to generate behaviour (B) [23]. While
this is highly relevant for behaviour at the individual
level, it seems to be insufficient to address the same at
the household level, as is the case in the present study.
Here, opportunity would rest on the decisions made by
someone else and an individual’s motivation and capability,
however strong, may not stand against the overall collect-
ive nature of the decisions made in the household. Al-
though the Behaviour Change Wheel model [23] provides
a broad framework to develop behavioural interventions,
its contextualization possibilities need further exploration.
For example, factors specifically applicable to settings such
as ours, where the decision-making process incorporates a
collective component, may need to be added. Modifying
or combining theories or models alone may therefore not
address all aspects related to a specific setting, simply
because these theories or models were developed in a
different context with different baseline assumptions
[3]. We addressed this in our study by integrating theunderstanding derived from theory with the findings from
our primary data.
Previous work had identified that dietary decision-making
processes in rural Kerala essentially took place at the house-
hold rather than an individual level [3, Daivadanam et al:
personal communication 2014]. As a result some of the
constructs were not found to be applicable to this process
in this context and these were excluded. Four of the ex-
cluded themes: emotional reaction, identifying temptations,
reinforcements or rewards and commitment are highly
relevant in the individual context, but not so in the house-
hold context. They seem to disappear or get lost during
the collective decision-making process. It is possible, that
further studies in this area could lead to identifying proxy
themes for each of these at the household level, like ‘com-
mitment’ for example, which could not be identified at the
household level. However, the category ‘perceived house-
hold cooperation’ under the sub-factor ‘perceived house-
hold response’ was identified as a potential proxy for
‘commitment’ at the household level.
Based on the contextual realities of the study setting,
this model is currently focused on the household level.
However, it could potentially be modified and applied to
other settings and situations where a collective decision-
making component is pre-dominant, such as in many
other low- and middle-income settings, or in studies in-
volving children, immigrants or other vulnerable groups
in high-income countries. The discarded themes may then
become important, when the model is expanded to in-
clude individual and community level factors relevant for
dietary behaviour change.
Implications: devising behaviour change strategies
 Each of the a priori and new themes that make up
the conceptual model represent specific areas to
focus on while developing intervention strategies,
and these were addressed through four general and
five stage-matched strategies [11].
 The stage-identifying processes were particularly
important for the development of a household sta-
ging tool, which was one of the main features of the
forth-coming dietary behavioural intervention.
 In addition, specific issues were also identified that
needed to be tackled: the issue of addressing
community awareness to improve perceived societal
response; addressing misconceptions with acceptable
alternatives (e.g. using locally available fruits as an
alternative to buying commercially grown ones);
addressing use of coconut oil using strategies that
would lead to reduced consumption without
increasing food-related expenditures.
 An overall household involvement in the
intervention would be key to addressing and
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strategies that are not in line with stated preferences
of the most influential household members.
Similarly, affordability for certain foods, which was
based on perception or preference, could be
potentially addressed through improved awareness.
 Though the rationale for selecting a coastal and
non-coastal area was primarily to ensure the inclusion
of areas with predominant seafood consumption, it
had major implications for the intervention that
followed. The coastal and non-coastal areas also
differed significantly in terms of the availability of
fruits and vegetables as local vegetable markets were
fewer in the coastal areas compared to the non-coastal
areas. Moreover, household cultivation of common
vegetables was also more difficult due to the loose
sandy and salty soil. Hence, vegetables and fruits were
mostly procured from markets in nearby towns,
which was comparatively more expensive for the
coastal households due to the higher transportation
costs involved. This had a bearing on the availability
and affordability of fruits and vegetables and had to be
specifically addressed during the intervention.
 Finally, the findings have also had one major impact
on the study design, through the understanding that
the low-income households would require specific
and targeted policies and subsidies at the very least
[24], to enable an equitable opportunity for them to
even enter the behaviour-change spiral. Hence, the
intervention study focused on a more homogenous
group of middle-income households [11].
Strengths and limitations
This study has two major strengths: 1) It is an integra-
tion of existing theories with findings from primary data
analysis, which has enabled us to overcome the gaps in
existing theories pertaining to their focus on the individ-
ual. This has further ensured that the conceptual model
is theory-based but grounded in the reality of the study
setting, making it a strong base for developing interven-
tion strategies. 2) The combined use of inductive and de-
ductive reasoning allowed new themes to emerge, which
are critical to a dietary decision-making process at the
household level. This would not have been possible if we
had used framework analysis in its original form [17].
Moreover, the FGDs and interviews complemented each
other, with the former contributing to our understanding
of general practices and common beliefs, and the latter
providing deeper insights into the food decision-making
process and specific procurement or consumption prac-
tices within households.
While the combination of deductive and inductive rea-
soning has been used before with both primary data as
well as in systematic reviews of qualitative papers [14,16],it is still relatively new. This could be considered a limita-
tion, as it is not an approach that has been ‘tried and
tested’ repeatedly to be accepted without question. More-
over, we opted to conduct a qualitative study to develop
this conceptual model rather than a mixed methods study
that would have included a quantitative component testing
this model. This could not be carried out at this stage due
to time and financial constraints but is planned as a next
step to further improve and validate the model. At that
stage, we may also need to revisit the themes that were dis-
carded during this modified framework analysis process.
Finally, one of the objectives of the study was to gain
insight into household and community level strategies.
However, we were able to identify only those strategies
that could change perceived societal response or influence
societal norms, and assessed as feasible to deliver within
the constraints of the main study. Other strategies such
as, for example, pushcart vendors to supply fruits and veg-
etables and subsidies for low SES households, that require
financial and personnel input and regular quality control
from the panchayat, could not be included at this point.
Conclusions
Through the ‘best-fit’ framework analysis, the integration
of HBTs and qualitative findings resulted in development
of a conceptual model that could facilitate the design of
intervention strategies to aid a household-level dietary
behaviour change process. The model includes a priori
themes identified from the Trans-theoretical Model, the
Health Belief Model and the Theory of Planned Behav-
iour that could be identified and indexed from the pri-
mary data. In addition, the model includes new themes,
which emerged from the data that were not a part of the
identified theories, but is essential to understanding the
collective nature of this process. The findings of this
study also underline the importance of developing diet-
ary intervention strategies based on current practices in
the households; the need to facilitate support mecha-
nisms within the household through integration of other
key members; and also remedy the gaps in awareness
identified through this exercise. Lastly, it also emphasises
the need to address socioeconomically disadvantaged fam-
ilies separately, through strong policy measures and strategic
subsidies, to ensure an equitable expectation of success.
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